We recently developed a potential model for water that includes many-body effects by using molecular dynamics simulation techniques. 1 Our model provides good descriptions of the optimized structural and energetic properties for water clusters and for the thermodynamic and the structural properties of liquid water at ambient conditions. In this Letter to the Editor, as a part of our long-term interest in the development of potential models for water, which are able to describe the interactions in widely varying environments. We evaluate the coexistence properties of this water model by using Gibbs ensemble Monte Carlo simulation techniques. 2 Toward this end, we computed the liquid/vapor coexistence density, the vapor pressure, and the heat of vaporization of water and compared our results to the experimental data 3 and previous computational studies of coexistence properties using different water models. 4 The Gibbs ensemble Monte Carlo simulation technique was employed to determine the vapor/liquid coexistence and equilibrium properties of our water model. 1 The theoretical basis and detailed procedures for calculation of thermodynamic and phase coexistence properties have been described elsewhere. 5 This method has been used successfully in calculating thermodynamic properties for water and water-mixtures. 4 The simulations were carried out by using a set of modified programs originally written by Errington and Panagiotopolous. 2 For our system, which consists of 216 water molecules, an Ewald summation technique was used to evaluate the long-range charge-charge, charge-dipole, and dipole-dipole interactions. 6 We note here that the Lennard-Jones parameters have been slightly modified from our original water model to compensate for the differences between the Ewald summation and the molecule-molecule truncation approaches used in calculating liquid densities and energies of the liquid water. 1 The final parameters for the modified version of the water model are presented in Table I .
The calculated densities of coexistence phase, the vapor pressure, and the heat of vaporization as a function of temperature for our model are shown in Figures 1-3 .
Overall, our model predicted these properties quite well for the temperature ranges between 300 and 450 K, but a significant deviation from the experimental data was observed above 450 K. This deviation was expected, however, because our potential model was developed to reproduce the experimental liquid water properties at ambient conditions (i. e., at 300K and 1 atm). We estimated the approximate values of the critical temperature and density by fitting the simulation results to the law of rectilinear diameters and a scaling law, assuming that the models obey the Ising exponent (β=0.325). The estimated critical temperature is 565 K, and the critical density is 0.28 g/cm 3 . These results can be compared to the corresponding experimental 7 critical temperature and density of 647 K and 0.32 g/cm 3 . It has been recognized in our previous work that our simulation results near the critical region are associated with non-negligible uncertainties. Therefore, the simulated numerical values of the critical properties should be taken with care. 4 During the MC simulations, the averages total dipole moments of the water molecules along the coexistence curve were also evaluated. We found the values of µ decrease from 2. In addition to Gibbs ensemble Monte Carlo simulations, we also carried out molecular dynamics simulations at room temperature using the new version of the potential parameters. We found the computed radial distribution functions, g oo , g oh , and g hh slightly improved over the original model when compared to the corresponding experimental data. 8 The computed dielectric constant is about 100 ± 20 and the computed self-diffusion constant is 1.8 ± 0.2 cm/sec 2 . These results can be compared to the corresponding experimental dielectric constant and self-diffusion constant of 80 and 2.3 cm/sec 2 . 9 It is well known that the length scale describing the correlation of the macroscopic system (correlation length) begins to diverge as the critical point is approached. Because of the constraint of finite simulation size, the molecular simulations may have difficulties in capturing this divergence. To this end, finite size scaling method has been used to extrapolate critical properties from finite system simulations. 4 Therefore, in the present work; the evaluation of critical parameters from a single simulation may be subject to errors. In addition, it has been pointed out by
Panagiotopoulos and coworkers that the critical properties of water are very sensitive to small changes in the potential parameters. 2 
